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Abstract. —Operation Burrowing Owl (OBO) is a prairie stewardship program launched in Saskatch-

ewan in 1987 to preserve Burrowing Owl {Athene cunicularia) habitat from cultivation. As of 2000, 459

OBOmembers were protecting 61 259 ha of grassland habitat. Of the sites protected, 97% (466) in-

volved privately-owned land (21 376 ha) and the remaining sites were publicly owned (39 883 ha). Par-

ticipants signed a voluntary agreement to report annually the number of owls on their land and to

conserve the owls’ nesting areas, even if sites became unoccupied. In recent years, the program has

promoted conservation easements and assisted landowners with owl habitat enhancement. In recogni-

tion of participation, members received a gate sign, an annual newsletter, and educational material. In

addition to conserving habitat, OBOhas increased public awareness of the owl, participated in research,

and monitored owl population changes. In 2000, 459 OBOmembers reported a total of 54 pairs,

considerably fewer than the 681 pairs reported by 352 members in 1988. After correcting for non-
responding members each year, the annual census indicated a 95% decline in estimated number of

pairs over 13 yr from 1988 (1032 pairs) to 2000 (56 pairs); this represents an average decline of 21.5%
per year. Between 1987-93, the mean number of sites with >5 pairs of owls was 26 (range = 10-42; 5-

11% of sites). In contrast, by 2000, 94% of all formerly-occupied sites had zero owls, two sites had five

pairs (<1% of sites), and no site had s5 pairs of owls.

Key Words: Burrowing Owl; Athene cunicularia; population decline; stewardship; endangered species; habitat

conservation; Saskatchewan.

Registro del declive de una poblacion por la operacion Buho Cavador en Saskatchewan

Resumen. —La Operacion Buho Cavador (OBO) es un programa de manejo de praderas lanzado en
Saskatchewan en 1987 para preservar el habitat del Buho Cavador {Athene cunicularia) de la agricultura.

Hasta el 2000, 459 miembros de la OBOestaban protegiendo 61 259 ha de habitat de pastizal. De los

sitios protegidos, 97% (466) involucraban terrenos de propiedad privada (21 376) y los sitios restantes

eran de propiedad publica (39 883 ha). Los participantes firmaron un acuerdo voluntario parareportar

anualmente el numero de buhos en sus tierras y conservar las areas de anidacion de los buhos, aun si

los sitios quedaban desocupados. En aiios recientes, el programa ha promovido servidumbres para la

conservacion y ha asistido a los propietarios de las tierras mediante el mejoramiento del habitat para

los buhos. En reconocimiento a su participacion, los miembros reciben un letrero en la puerta, un
boletin de prensa anual, y material educative. En adicion a la conservacion de habitats, la OBOha
incrementado la conciencia publica hacia el buho, ha participado en investigacion, y ha monitoreado
los cambios en la poblacion del buho. En el 2000, 459 miembros de la OBOreportaron un total de 54
parejas, considerablemente mas pocas que las 681 parejas reportadas por 352 miembros en 1988. Des-

pues de llamar la atencion a los miembros que no responden cada ano, el censo anual indico un declive

del 95% en el numero estimado de parejas en 13 anos desde 1988 (1032 parejas) al 2000 (56 parejas);
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con una declinacion promedio de 21.5% por ano. Entre 1987-93, el numero medio de sitios con ^5
parejas de buhos fue 26 (rango = 10-42; 5-11% de los sitios). En contraste, para el 2000, 94% de todos

los sitios antiguamente ocupados no teman buhos, dos sitios tenian cinco parejas (<1% de los sitios),

y ningun sitio tenia >5 parejas de buhos,

[Traduccion de Victor Vanegas y Cesar Marquez]

The Burrowing Owl {Athene cunicularia) was clas-

sified as endangered in 1995 by the Committee on

the Status of Endangered Wildlife in Canada (Wel-

licome and Haug 1995). Burrowing Owls nest in

grassland plots ranging from <1 ha to vast tracts

of prairie. Many of the owls are found in small

tracts of land because most native-prairie habitat in

Saskatchewan has been lost to cultivation. It is es-

timated that only 23% of natural terrestrial habitats

remain in the Prairie Ecozone of Saskatchewan

(James et al. 1999), and in many of the more ar-

able municipalities, native prairie comprises <2%
of the landscape (J. Moen publ. comm.). Accom-
panying the disappearance of grasslands are habi-

tat fragmentation and changes in plant and animal

species composition. Habitat loss, degradation, and

fragmentation, and the associated low productivity

and high mortality, have been identified as primary

causes contributing to the Burrowing Owl’s decline

in Saskatchewan (e.g., Hjertaas et al. 1995, Welli-

come and Haug 1995, Warnock and James 1997,

Clayton and Schmutz 1999).

Because almost all arable land in Canada’s prai-

rie landscape is privately owned, conservation ini-

tiatives largely depend on, or are driven by, land-

owners. The need for public awareness and habitat

protection was demonstrated in 1986, when a study

m the Regina Plain (Hjertaas and Lyon 1987)

found that suitable Burrowing Owl nesting habitat

was vanishing rapidly, and owls were found on only

13 of 703 grassland plots searched. Operation Bur-

rowing Owl (OBO) was launched in Saskatchewan

m 1987, and in Alberta in 1989, to protect from

cultivation those grassland parcels used by nesting

Burrowing Owls. Although privately-held lands

were initially targeted, participants now also in-

clude stewards of public lands, including provincial

community and federal Prairie Earm Rehabilita-

tion Administration (PFRA) pastures and urban

centers. The initiation and first 7 yr of the OBO
program was described by Hjertaas (1997). OBO
has been delivered by Nature Saskatchewan (for-

merly Saskatchewan Natural History Society), with

support from other agencies, since 1990.

The evolving objectives of the OBOprogram are

to: (1) conserve prairie habitat where Burrowing

Owls are currently nesting, or have previously nest-

ed, through voluntary habitat-protection agree-

ments with landowners and public recognition of

the role of landowners in conserving habitat; (2)

promote conservation easements as a means of

conserving native habitat in perpetuity (following

passage of The Conservation Easements Act in Sas-

katchewan in 1997); (3) assist landowners with en-

hancement and restoration of Burrowing Owl hab-

itat; (4) increase and maintain awareness of the

Burrowing Owl as an endangered species, and at

the same time increase awareness of the prairie

ecosystem and the interrelationships of the species

within that ecosystem; (5) annually census Burrow-

ing Owls at OBOsites, and use this information to

determine population trends; and (6) facilitate re-

search in determining factors driving the popula-

tion decline.

Methods

Voluntary Agreements. The core of Operation Burrow-
ing Owl continues to be a one-page voluntary agreement
that OBOstaff discuss and sign with landowners who
have Burrowing Owls nesting on their property in the

first year of contact (Hjertaas 1997). The OBOagree-

ment is a “handshake agreement,” not a legally binding

agreement, and can be canceled by the member at any

time. Participating landowners report annually the num-
ber of Burrowing Owls on their site and agree not to

cultivate the described nesting area. The area of land in

each agreement covers all or part of a quarter-section (65

ha), and landowners with owls on more than one loca-

tion (quarter-section) sign an agreement for each loca-

tion. One exception to this is that public lands have only

one agreement for the entire area they enroll rather than

for each quarter-section. All landowners are encouraged
to continue to participate in OBO, even if owls do not

return to breed, and thus to continue conserving habitat

and reporting numbers (or absence) of owls. In recog-

nition of their participation, landowners receive either a

certificate or an OBOgate sign with their name (almost

all request a sign). Participants are also sent educational

material, including an annual newsletter about the Bur-

rowing Owl, its status, and current research.

Initially, agreements were renewed after a period of 5

yr, but starting in 1994, agreements became indefinite,

expiring only upon request. Landowners receive a 5-yr

certificate of recognition after every 5 yr of participation

Conservation Extension. Since 1998, conservation

easements with Nature Saskatchewan (NS) or Nature
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Conservancy Canada (NCC) have been promoted to

OBOmembers. Easements conserve prairie habitat in

perpetuity by placing cultivation or development restric-

tions through legal agreements between NS or NCCand
an owner of ecologically-significant land. Each landowner
IS eligible for a tax benefit for his/her donation equal to

the change in land value caused by the easement.

In 1999-2001, OBOmembers were invited to apply for

incentives to enhance and to restore Burrowing Owl hab-

itat on their land. This program helps approved land-

owners convert cultivated land back to grassland by pur-

chasing seed mixtures for native or tame grass (excluding

crested wheatgrass [Agropyron cristatum\ and smooth
bromegrass [Bromus inermis], two highly invasive exotic

species). In 2001, assistance with fencing and water

development were also offered (in partnership with Sas-

katchewan Wetland Conservation Corporation) to pro-

tect native pasture through deferred grazing manage-
ment. Land targeted for these programs is near sites that

recently supported breeding Burrowing Owls and near

existing pastures, especially in highly-fragmented areas.

Public Awareness. Since the initiation of OBO, the pro-

gram has been widely promoted through annual news-

letters, brochures, advertisements in rural newspapers,

and presentations to schools, nature clubs, landowner
meetings, and other groups. Articles on the Burrowing
Owl and on OBOhave appeared in the newsletters of

other agencies, and media coverage has been solicited.

Promotional tools have included owl-shaped refrigerator

magnets, t-shirts, a poster, a portable display, youth and
adult versions of slide shows, and fact sheets on Operation

Burrowing Owl and Conservation, Burrowing Owl Behavior

and Biology, and Burrowing Owl Research.

As an educational complement to the OBOprogram,

the Saskatchewan Burrowing Owl Interpretive Centre

(SBOIC) opened in Moose Jaw, in 1997, at a site that had
Burrowing Owls nesting in the wild. The launch of the

Centre was a joint initiative of the Moose Jaw Exhibition

Company, Saskatchewan Environment and Resource
Management, NS, and Wildlife Habitat Canada. In a

small indoor facility, displays describe ongoing research

and promote the role of the Burrowing Owl in the prairie

ecosystem. The facility also contains a walk-in replica of

a Burrowing Owl burrow, with giant eggs and a model
owl that is 1.5 m tall. The Centre has two imprinted cap-

tive-bred owls that visitors can touch, and 12 other Bur-

rowing Owls that can be observed in captivity. From a

nearby permanent blind, visitors use spotting scopes to

view wild owls at their nest burrows. The Centre now has

year-round educational programming.
Burrowing Owl road signs, similar to other highway

wildlife warning signs, alert drivers to exercise care along

stretches of road with nearby nesting owls. Signs feature

a black drawing of an owl, on a yellow background, with

the words “Slow Down, Burrowing Owls, Next 2 km.”
Annual Census. To determine the number of owls at

each site, census cards were mailed to all OBOmembers
every June. Reported owls and hectares enrolled in the

program for a given year are based on members in the

program as of 30 June of that year. To facilitate reporting.
o f- z's n +-V' o
Ct CV./XA“XA V. ‘HOOT line” (1-800-667 HOOT)
duced in 1991. In recent years, landowners were also

asked if they were interested in receiving conservation

easement information and roadside warning signs. In

each year except 1996, almost all of the landowners who
did not mail in their census card were contacted by

phone for information.

In 1994, the OBOdatabase was restructured and all

OBOdata entries were proofed against original records.

Small discrepancies occurred between annual OBOsum-
maries and the updated database. Because our results are

based on this updated database, some of our numbers
differ slightly from those reported by Hjertaas (1997)

Correction for Non-reporting OBOMembers. Some
members often failed to respond to our annual mail-outs

requesting information on the number of owl pairs per

OBOsite. To estimate the total number of pairs per year

on all OBOsites combined, we assumed that members
from which we did not obtain owl counts (i.e., ‘Un-

knowns’) had the same mean number of owls per site as

members from which we obtained counts (i.e.,

‘Knowns’). However, this assumption would be invalid if

members who had no owls were less likely to respond to

mail-outs than members who had owls. Wetherefore test-

ed our assumption through follow-ups (phone calls or

visits) to a large subset of the non-responding members
each year from 1997-2000. This allowed us to compare
the mean number of owls per member between ‘Respon-

dents’ (those members who returned their census cards,

e-mailed us, or phoned) and ‘Follow-ups’ (non-respond-

ing members who we later contacted). The mean (SE)

number of owls per member, for Respondents vs. Follow-

ups, was 0.20 (0.04) vs. 0.19 (0.04) in 1997, 0.21 (0.06)

vs. 0.30 (0.06) in 1998, 0.21 (0.06) vs. 0.11 (0.03) in 1999,

and 0.13 (0.05) vs. 0.10 (0.03) in 2000. The mean num-
ber of owls did not differ significantly between Respon-
dents and Follow-ups (1997, t= 0.12, P = 0.90, df = 404;

1998, t
= -0.87, P = 0.38, df = 412; 1999, t = 1.52, P =

0.13, df = 404; 2000, t
= 0.50, P = 0.62, df = 380). Given

these results, attributing the same number of pairs per

member to non-responding Unknowns as to Knowns
seems to be reasonable.

Results and Discussion

OBOMembership. The OBOprogram began

with 293 landowners in 1987, and grew steadily to

499 members by 1991 (Fig. 1). Membership in

OBOremained fairly constant after 1991, fluctu-

ating between 459 and 501 participants. Most

members were private landowners (97% in 1998-

99), and the remainder were stewards of public

lands. Each year new landowners with owls joined

the program, while others left the program, result-

ing in a relatively stable membership from one year

to the next. New participants generally resulted

from changes in owl distribution or through media
efforts and recruitment efforts of the OBOcoor-

dinator.

Landowners leaving the OBOprogram usually

did so because they wanted to cultivate formerly

protected areas or they no longer owned the land.

More recently, however, some landowners cited
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Figure 1. The total number of Operation Burrowing Owl (OBO) members in Saskatchewan between 1987-2000

(thin line). The thick line represents the number of Burrowing Owl pairs reported by participating OBOmembers
(‘Knowns’ in methods section). By assuming that OBOmembers who did not report owl data (‘Unknowns’ in meth-

ods section) had the same mean number of pairs as members that reported data (Knowns), we estimated the total

number of pairs that likely existed in each year (dashed line). Values in parentheses indicate the percent of all OBO
members for which the number of breeding pairs was known each year.

concern about the Canadian Species at Risk legis-

lation. Although not having owls for several years

caused some landowners to leave the program,

most continued to participate. Of the 675 individ-

uals who joined the OBOprogram between 1987

and 1994, 504 (75%) of these were still enrolled 5

yr after joining, even though ca. 70% of them no

longer had owls. In addition, members that re-

mained in the program for 5 yr tended to remain

to at least 1999 (<2% dropped out after 5 yr).

The proportion returning their OBO census

cards varied from 1990 to 2000, and was lowest in

the last 3 yr (36% in 1990, 33% in 1991, not ap-

plicable in 1992 [because all members were con-

tacted directly], 60% in 1993, 55% in 1994, 52%
in 1995, 34% in 1996, 58% in 1997, 20% in 1998,

21% in 1999, and 19% in 2000). Response via the

toll-free HOOT-line (introduced in 1991) has re-

mained low at about 2—4%. Providing postage-free

OBOcensus cards, from 1991-95 (except 1992),

did not improve the return rate of cards. It is pos-

sible that returns have decreased because members
have learned that someone will phone if they do
not mail in their census card.

Habitat Conservation. The total area enrolled by

private landowners in the OBOprogram increased

from 8962 ha in 1987 to 21 376 ha in 2000, a 139%
increase over 13 yr. At public sites, 44 ha were en-

rolled in 1987, increasing to 39 883 ha in 2000 (the

vast majority were in three PFRA pastures). The
total area of private and public sites enrolled in

2000 was 61 259 ha. Of the area enrolled in 1987,

61 % of that same area was still enrolled in 2000.

Between 1998-2000, >20 OBO members re-

quested further information about conservation

easements. In 2000, NS signed four conservation-

easement agreements (one with an OBOmember)
conserving over 524 ha of grassland habitat. Four

additional agreements are in negotiation, and NS
referred 16 OBO landowners to NCC. In 2000,

three landowners were approved for habitat-en-

hancement incentives, seeding a total of 178 ha of

cropland to pasture.

Population Trend. Although the number of

OBOmembers grew in the initial 4 yr of the OBO
program and leveled-off thereafter, the known
number of Burrowing Owls on OBOsites declined

at an alarming rate (Fig. 1). In 2000, 459 OBO
members reported a total of 54 pairs of owls, con-

siderably fewer than the 681 pairs reported by the

352 members in 1988.

A correction for non-responding Unknowns is

necessary to obtain a more accurate estimate of the

total number of owls on all OBOsites each year.

The total estimated number of pairs per year (Fig.

1) declined a dramatic 95% from 1988 (1032 pairs)

to 2000 (56 pairs), a mean population decline of

21.5% per year. Mapping of pairs for 1987—2000
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Table 1. Size distribution of Burrowing Owl ‘colonies’ at Operation Burrowing Owl sites in Saskatchewan from
1987-2000. Each value is expressed as a percent of the total sites for the year.

Year

Total .

Sites

No. OF Pairs per Site

0 1 2 3 4 5 6-10 >11

1987 418 — 61 21 7 4 3 3

1988 378 19 37 22 11 3 2 4 1

1989 383 31 26 15 13 4 4 5 2

1990 343 41 29 13 6 3 3 3 1

1991 496 46 25 9 11 3 2 3 1

1992 488 53 23 11 4 4 2 2 1

1993 509 71 17 6 3 2 1 1

1994 422 80 12 6 1 1

199.5 440 83 10 5 1

1996 223 77 15 4 3 1

1997 598 89 8 2 1

1998 599 86 7 4 2 1 <1
1999 610 92 5 2 1 <1
2000 605 94 5 1 <1 <1

indicates a disappearance of breeding owls over

the entire Burrowing Owl’s range within Saskatch-

ewan (OBO unpubl. data).

Intensive field studies by researchers on the Re-

gina Plain, Saskatchewan, corroborated the dra-

matic decline in the Burrowing Owl population

through the 1980s and 1990s (James et al. 1997,

Wellicome et al. 1997). When the percent annual

decline estimated from OBOdata (1991-99) was

compared with the percent annual decline mea-

sured by biologists on the Regina Plain, no differ-

ence was found, supporting the reliability of the

OBOdata (paired t-test, P — 0.66; J. Hoyt and T.

Wellicome unpubl. data).

Trend in Pairs per Site. Before 1993, sites with

pairs of owls were fairly common (5-11% of

OBOsites); however, almost all sites since 1993

supported <5 pairs of owls (Table 1). Although at

least 1% of sites had >11 pairs each year from

1988-92, no sites had that many pairs thereafter.

In 1988, 1 yr after the OBOprogram started, 19%
of sites had no owls, but many sites (43%) had >1
pair of owls. By comparison, in 2000 there were no
Burrowing Owls at 94% of sites, and only a few sites

(2%) had >1 pair of owls. Newmembers (with owl

pairs) join the OBOprogram each year, and their

reports are included in annual owl totals. Sites oc-

cupied by one pair of owls seemed more likely to

become unoccupied the following year (34%) than

sites that originally had two (23%) or more pairs

( 6 %).

Sources of Error. Rates of decline calculated

from OBOdata are approximate and are subject

to inaccuracies such as miscounting, annual move-

ment of owls, changes in number of sites being

monitored from year to year, and changes in pro-

gram delivery. Counts are likely accurate for sites

with few owls (^5 pairs), and prior to 1993 at-

tempts were made to have biologists verify sites

with >5 pairs (Hjertaas 1997). Because all sites are

occupied when they are initially included in the

OBOprogram, a decline might be expected over

time even if the population was stable overall. Such
an apparent decline might result from between-

year movements of owls from OBOsites to previ-

ously unoccupied sites (Rich 1984, Hjertaas 1997).

Some owls move to nearby sites and are not no-

ticed or are not reported. This bias is at least par-

tially offset by enrollment of landowners who re-

port owls for the first time (Wellicome and Haug
1995).

Factors Contributing to the Decline. Factors that

reduce habitat quality, decrease productivity, or in-

crease mortality cause Burrowing Owl population

declines (Wellicome and Haug 1995). In Saskatch-

ewan, habitat change (loss, fragmentation, and
degradation) appears to have adversely affected

the population (James and Fox 1987, Wellicome

and Haug 1995, James et al. 1997, Warnock and

James 1997). Goiiversioii of grassland to cropland

in the last century resulted in the loss of over 75%
of native prairie in Saskatchewan (James et al.
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1999). In addition, habitat quality for Burrowing

Owls has been reduced by fragmentation of large

expanses of prairie, decreased prey availability, and

a reduction in burrow providers (Wellicome and

Haug 1995). Fragmentation likely results in greater

predation pressure because of increases in edge

habitats (Sugden and Beyersbergen 1986). Frag-

mented habitats may also affect dispersal and pair-

ing success of the owls (Wellicome and Haug 1995,

Todd 2001). Food shortage contributes to low sur-

vival of nestlings (Wellicome 1997, 2000), and pos-

sibly increases predation on juveniles and adults by

reducing alternate prey for predators (Todd 2001).

Other mortality factors include collision with ve-

hicles (Todd 2001), and pesticides that suppress

prey populations and directly affect Burrowing

Owls (James and Fox 1987).
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